Three new terpenes each with a highly oxygenated or rearranged spongian framework were characterized from organic extracts of the nudibranchs G. splendidus and G. collingwoodi collected from Eastern Australia.
Spongionellin-2 1 was isolated as a colorless oil and displayed an adduct ion at m/z 487.2299 [M+Na] + from HRESIMS, which corresponded to the anticipated molecular formula of C 25 H 36 O 8 . Inspection of the 1 H NMR spectrum (Table 1 ) revealed three acetate singlets at δ H 2.01, 2.06 and 2.22. The signals observed at δ H 5.19 (H-6, d, J = 11.3 Hz) and 5.17 (H-6, d, J = 17.6 Hz), and δ H 6.91 (H-7, dd, J = 17.6, 11.3 Hz) for a vinyl group, together with an alkene signal at δ H 5.51 (H-9), were comparable to those in the 1 H NMR spectrum of spongionellin (4) [15] . An E configuration was assigned for the C-8/C-9 double bond based on NOESY correlations between H-9/H-15, H-5a/H-7 and H-7/Me-19. This configuration as well as the 13 C and 1 H NMR chemical shifts for C-6 (H 2 -6), C-7 (H-7), C-8 and C-9 (H-9) were consistent with those of spongionellin (4) [15] . The position of one of the acetoxy groups was confirmed as C-15 through HMBC correlations, as both the signals at δ H 6.71 (H-15, d, J = 8.4 Hz) and 2.06 (15-OCOCH 3 , s) correlated to the carbonyl at δ C 169.9. The change in chemical shift of C-11 from δ C 171.7, in spongionellin (4) [15] , to δ C 99.5 in 1 was suggestive of an acetal carbon. HMBC correlations from δ H 6.07 (H-11, s) and 2.22 (11-OCOCH 3 , s) to the carbonyl at δ C 168.6 confirmed the second acetoxy group at C-11, replacing the lactone carbonyl. In metabolite 1, H-13 showed couplings to H-14 (J = 10.1 Hz) and to H-16 (J = 5.7 Hz); in contrast, in spongionellin (4), H-13 showed couplings to H-12a (J = 9.6 Hz), H-12b (J = 3.7 Hz), H-14 (J = 9.2 Hz) and to H-16 (J = 5.9 Hz) [15] . This comparison suggested a substituent was present at C-12 of 1, as did the 13 -20) . There were three methyl groups (δ H 0.86, 0.88, 1.15) and two acetate substituents (δ H 2.22 and 2.10; δ C 169.5 (2C)) in 2. The spectroscopic data also revealed a 2,7-dioxabicyclo[3.2.1]-octan-3-one motif, as in macfarlandin E (6) (= aplyviolacene) [17, 18] , rather than the 2,8-dioxabicyclo[3.3.0]-octan-3-one system of dendrillolide A (7) [17, 19] . The 1 H NMR data also established the position and relative configuration of the acetoxy group at C-12 as in macfarlandin E; the C-12 configuration shown was supported by NOESY correlations between H-12/H-9, H-12/H-13, while correlations between H-14/Me-19 and H-20/Me-17 supported the overall relative configuration (Figures 3, 4) . Metabolites 1 and 2 have carbon frameworks that have been rarely encountered in the marine natural products literature. The absolute configurations depicted are proposed on the basis of their biosynthesis from a spongian skeleton [20] . The presence of an acetate group adjacent to a lactone carbonyl (as in 2) is known to attenuate the potency of marine oxygenated terpenoids in their reaction with amine groups [21] . (8) [22] , except for an acetate methyl group at δ H 2.11 (s) and an oxymethine proton at δ H 4.84 (t) instead of the (H 2 -7) methylene signals of isoagatholactone. In the 13 C NMR spectrum, a signal at δ C 74.5 was assigned to C-7, while there were signals for the -OAc at δ C 169.7 and 21.3. The triplet appearance of the H-7 signal, together with a J value of 2.9 Hz, established the equatorial orientation of this proton; axially-orientated oxygenbearing substituents are commonly encountered at the C-7 position of marine diterpenes isolated from nudibranchs [23] .
Diterpenes from Goniobranchus collingwoodi
The absolute configuration of metabolite 3 is proposed based on biosynthetic grounds and by comparison with spongian metabolites whose absolute configurations have been confirmed by X-ray crystallography [24] .
Experimental
General: Specific rotations were measured at 23 °C on a Jasco P-2000 polarimeter for solutions in CHCl 3 using a 1 mL cell (10 cm path length). NMR data were measured on a Bruker Avance 500 MHz or a Bruker Avance III HD700 MHz spectrometer (5 mm inverse probe) for solutions in CDCl 3 at 298K. HSQC and HMBC data were acquired using a 1 J C-H of 145 Hz, while HMBC spectra were acquired using n J C-H of 8 Hz. Positive and negative ion electrospray mass spectra were determined using either a Bruker Esquire HCT instrument (LRESIMS) or a MicrOTOF-Q instrument (HRESIMS) with MeOH as solvent. Normal phase high performance liquid chromatography (NPHPLC) was undertaken using a Waters 515 pump connected to a Gilson 132 series refractive index detector with a Waters μPorasil (10 μm, 7.8 x 300 mm) or a Phenomenex Luna (5 m, 10 x 250 mm) column, and using isocratic elution conditions at flow rates between 1-2 mL/ min. Silica gel 60 G and silica TLC plates F 254 were purchased from Merck. Solvents were either distilled or were of HPLC grade. 
Extraction and isolation of metabolites:
Tissues from the mantle, rim and gut of G. splendidus (Mackay #1102) were extracted in acetone (7 x 3 mL). The extract was reduced to an aqueous suspension, extracted with Et 2 O (3 x 3 mL), dried over anhydrous Na 2 SO 4 and concentrated under N 2 to give crude extracts from mantle (2.9 mg), mantle rim (9.8 mg) and gut (4.8 mg) extracts. The mantle rim extract was separated using NPHPLC (30% EtOAc in hexanes) to isolate dendrillolide A, aplysulphurin, macfarlandin E, macfarlandin C, spongionellin, macfarlandin D, chromodorolide A, 7β,11β-diacetoxy-16-oxospongi-12en-17-al, aplyroseol-2, aplyroseol-3, splendidalactone-1, spongionellin-2 1 (0.1 mg), epoxygoniolide-1, epoxygoniolide-2 and gonioline. The mantle and gut extracts were combined and separated using NPHPLC (25% EtOAc in hexanes) to isolate spongian-16-one, 9,11-dihydrogracilin A, gracilin A, dendrillolide A, aplysulphurin, macfarlandin E, macfarlandin C, spongionellin, norrisolide, macfarlandin D, 7β,11β-diacetoxy-16-oxospongi-12en-17-al, aplyroseol-2, aplyroseol-3, splendidalactone-1, tetrahydroaplysulphurin-4, spongionellin-2 1 (0.4 mg), epoxygoniolide-1, epoxygoniolide-2 and gonioline.
Tissues from the mantle, rim and gut of G. splendidus (Sydney #884, 886, 927-929) were extracted similarly. Silica flash chromatography of the gut extract (80 mg) gave a fraction (45 mg) that was separated using NPHPLC (25% EtOAc in hexanes) yielding aplysulphurin, macfarlandin E, tyrinnal, 12-acetoxypolyrhaphin C 2 (0.2 mg), tetrahydroaplysulphurin-1, aplyviolene, 7-acetoxyspongian-16-one, splendidalactone-2 and cadlinolide A.
The crude extracts from the mantle, rim and gut of G. collingwoodi (Nelson Bay #1457-1459, 1463-1465, 1467-1468) were combined, subjected to silica flash chromatography followed by NPHPLC (10% EtOAc in hexanes) and gave spongian-16-one, isoagatholactone, 7-hydroxyisoagatholactone, 7-acetoxyspongian-16-one and luffarin-X together with 7-acetoxyisoagatholactone 3 (0.2 mg). 
Spongionellin-2 (1)
Colorless
